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Abstract
Background: To explore the association of chronic rhinosinusitis (CRS) with bronchial asthma (BA) as well as its severity.

Methods:A comprehensive database search will be performed from PubMed, Embase, Cochrane Library, and Web of science for
related literatures. Heterogeneity test will be used to assess each outcome indicator. If heterogeneity statistics I2 ≥ 50%, the random
effects model will be applied; if I2<50%, the fixed effects model will be performed. Sensitivity analysis will be performed in all models.
STATA 15.0 software (Stata Corporation, College Station, TX) will be used for statistical analysis. Risk ratio (RR) will be used as the
effect size for enumeration data. P< .05 is considered statistically significant.

Conclusion: This study will evaluate the association of CRS with the prevalence of BA as well as its severity.

OSF registration number: 10.17605/OSF.IO/GCTM9.

Abbreviations: BA= bronchial asthma, CRS= chronic rhinosinusitis, CT= computed tomography, JBI= Joanna Briggs Institute,
NOS = Newcastle-Ottawa Scale, RR = risk ratio.
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1. Introduction

Chronic rhinosinusitis (CRS), a common upper airway disease, is
characterized by inflammation of the nasal cavity and paranasal
sinuses lasting for 12 consecutive weeks.[1] CRS is often
accompanied by some nasal symptoms, such as nasal drainage,
congestion, and anosmia, which leads to a dramatic decrease in
the patient’s quality of life.[2] Studies have shown that patients
with CRS may have certain comorbidities and the most common
one is bronchial asthma (BA).[3,4]

BA is a chronic allergic inflammatory disease of the lower
airways characterized by reversible airflow obstruction and
bronchial hyperresponsiveness. The typical symptoms of asthma
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are chest tightness, dyspnea, cough, and wheezing.[5] Presently,
CRS and BA are considered in the context of the unified airway
theory, which describes the upper and lower airways as a single
functional unit.[6,7] The relationship between CRS and BA has
been widely studied. Studies have shown that rhinosinusitis
played a role in triggering asthma attacks, and the symptoms of
asthma were observed to relieve after medical or surgical
treatment of rhinosinusitis.[8–10] What is more, patients with CRS
were more likely to develop asthma.[11] However, a recent report
found that there was no correlation between CT-documented
sinonasal involvement and asthma severity.[12] In addition, the
CT findings of Bresciani et al indicated that CRS was not
associated with asthma severity.[13]

Although the relationship between CRS and asthma has been
demonstrated in a lot of studies, there still exists inconsistency. In
addition, little is known about the relationship between CRS and
the severity of asthma. Hence, we plan to perform ameta-analysis
to figure out the relationship between CRS and asthma as well as
its severity.
2. Methods

In a study such as meta-analysis, the Institutional Review Board’s
approval or the informed consent are not required. Our studywill
be performed documented according to Preferred Reporting
Items for Systematic Reviews and Meta-analysis (PRISMA)
guidelines.
2.1. Protocol registration

Our protocol has been approved by the Open Science Framework
(OSF) registries (https://osf.io/gctm9) with the registration
number of 10.17605/OSF.IO/GCTM9. The protocol is per-
formed according to the PRISMA guidelines.
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Figure 1. Flow chart of the study.
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2.2. Search strategies

Databases including PubMed, Embase, Cochrane Library and
Web of science will be searched for related literatures. Search
strategies will include: ((“Asthma”[Mesh]) OR ((((Asthma [Title/
Abstract]) OR (Bronchial Asthma [Title/Abstract])) OR (Asthma,
Bronchial [Title/Abstract])) OR (asthmatic [Title/Abstract])))
AND (((((Chronic rhinosinusitis [Title/Abstract]) OR (Sinuses
[Title/Abstract])) OR (rhinosinusitis [Title/Abstract])) OR (para-
nasal sinus disease [Title/Abstract])) OR (CRS [Title/Abstract])).
The flow chart of this study is shown in Figure 1.

2.3. Eligibility criteria

Inclusion criteria:
1.
 cohort studies or cross-sectional studies;

2.
 patients diagnosed with CRS as the study group, and those

without CRS as the control group;

3.
 study outcomes with incidence and severity∗ (mild, moderate

and severe) of asthma [The severity of asthma is classified
according to the Global Initiative for Asthma (GINA)
guidelines in 2006.];
4.
 English literatures.

Exclusion criteria:
1.
 meta-analyses, reviews, case reports, conference abstracts,
letters, or animal studies;
2.
 literatures unable to get the full text or extract the data.
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2.4. Data extraction and quality appraisal

The literatures will be reviewed and the research data will be
extracted by 2 researchers (Yangwang Pan and Hongrui Zang)
according to the inclusion and exclusion criteria. If there is a
conflict, discussion will be performed in 2 parties until the
agreement is reached. The contentswill be extracted as follows: the
first author, year of publication, country, study design, age, etc.
The JBI Grades (Joanna Briggs Institute) will be used to

evaluate the quality of cross-sectional studies. It has a total of 20
points, with >14 as low risk of bias and �14 as high risk of bias.
The Newcastle-Ottawa Scale (NOS) will be used to assess the
quality of cohort studies. The total score of this scale is 10 points,
with <5 as low or moderate quality and ≥5 as high quality.

2.5. Statistical analysis

Heterogeneity test will be used to assess each outcome indicator. If
heterogeneity statistics I2≥ 50%, the random effects model will be
applied; if I2 < 50%, the fixed effects model will be performed.
Sensitivity analysis will be performed in all models. STATA 15.0
software (Stata Corporation, College Station, TX) will be used for
statistical analysis. Risk ratio (RR) will be used as the effect size for
enumeration data. P < .05 is considered statistically significant.
3. Discussion

Previous studies have reported that CRS is closely associated with
the incidence of BA.[2,14,15] Chung et al demonstrated that the
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odds ratio of patients with CRS was significantly higher than
those without CRS. And CRS had an increased prevalence of
various comorbidities, where asthma ranked first.[14] Similarly,
Alt et al discovered that the prevalence of asthma in patients with
CRS was 26% compared to controls at 7.5%.[2] What is more,
according to Ostovar et al, 57.3% of subjects with asthma
reported having CRS, which indicated that there was an
association between CRS and asthma.[15] For the relationship
between CRS and the severity of asthma, Matsuno et al only
demonstrated a significant correlation between the asthma
severity and sinus morphologic abnormalities in patients with
and without sinusitis, which cannot prove sinus disease could
directly affect the intensity of asthma.[16] Similarly, the CT
findings of Bresciani study suggested that CRS was not related to
the severity of asthma.[13] However, several studies have
confirmed the relationship between CRS and the severity of
asthma.[17–19] In Aazami study, 14% of asthmatics with CRS
were in the severe stage, while only 4.2% of patients with simple
asthma who were in this stage. This difference was statistically
significant.[17] The asthma severity in this meta-analysis was
assessed retrospectively from the level of treatment required to
control symptoms and exacerbations,[20] while the classification
in Aazami study was based on clinical signs and FEV1. In
addition, some studies also have found that asthma severity may
have a significant correlation with the presentation of CRS.[18,19]

According to the research by Tay et al,[19] the prevalence of
asthmatics with CRS ranges from 22% to 42%,[21,22] and it rose
to 45% for severe asthmatics.[23] The results demonstrated a
bidirectional relationship between CRS and the severity of
asthma, which may support the unified airway theory in some
way. Due to the inconsistency, we will perform this meta-analysis
to figure out whether there is association between CRS and
asthma severity. To our knowledge, few studies especially
systematic reviews and meta-analyses focused on the association
of CRS with the severity of asthma. Our study may help increase
the awareness of clinicians to provide optimal patient care and
improve the prognosis of CRS and asthma.
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